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(54) VEGETABLE PRESERVATION CABINET 

(57)Abstract: 

PURPOSE: To obtain a vegetable preservation cabinet 
capable of preserving vegetables in a fresh state for a 



long period by controlling air composition in the interior. 
CONSTITUTION: The air composition in a vessel 4 for 
preserving vegetables is regulated to the optimum state 
by an air composition regulating means and air in the 
vessel 4 is passed through a discharge space (7b) of a 
space 7 and discharged to the outside. The outside air is 
simultaneously passed from the discharge space (7b) 
through a gas separation membrane 6 into a suction 
space (7a) and steam and gaseous carbon dioxide are 
fed through the discharge space (7b) to the suction 
space (7a). The air having the composition thereof 
attaining in a state suitable for preserving the vegetables 
is led through a fan 8, etc., into the vessel 4 for 




preserving the vegetables to keep the interior of the 
vessel for preserving the vegetables in the optimum 
state. 
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Kokai (Japanese Unexamined Patent Publication) No. 1-273515 
Title, of the Invention: Vegetable Storage 
Publication Date: November 11, 1989 
Application No. 63-101783 
Filing Date: April 25, 1988 

Applicant: Matsushita Electric Works, Ltd. 
CLAIM 

(1) A vegetable storage comprising 

a space 7 divided into an intake space 7a and a discharge 
space 7b by a gas separation film 6 which permits vapor or carbon 
dioxide to selectively pass therethrough; 

fluid control means such as a fan 8 or a pump, which 
controls an airflow in the space 7; 

a vegetable storage container 4; and 

air composition adjusting means for adjusting the air 
composition in the vegetable storage container 4 to be suitable 
for vegetables to be stored, characterized in that 

air sucked from the intake space 7a into the vegetable 
storage container 4, can be discharged through the discharge 
space 7b. 

DETAILED DESCRIPTION OF THE INVENTION 
{Field of Utilization in Industry] 

The present invention relates to a vegetable storage 
in which the air composition in a container for storing 
vegetables is controlled to maintain the freshness of stored 
vegetables . 
[Prior Art] 

In the storage of vegetables, a storage temperature and 
the. air composition of storage atmosphere are important 
factors. In general vegetables, as the temperature approaches 
O^C; the deterioration of the vegetables due to respiratory 
effect is suppressed, and the wilt of the vegetables due to 
moisture loss and the activity of putrefactive bacteria are 
suppressed. Thus, the storage period is increased. In the 
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air composition of storage atmosphere, the quantities of vapor 
and carbon dioxide are important. A humidity of 90 to 95 % 
is appropriate to most of the vegetables. Although the 
appropriate concentration of carbon dioxide varies depending 
on the kind of a vegetable (for example, 6 to 9 % is appropriate 
to tomatoes), the respiratory effect of the vegetables is 
suppressed under the concentration of carbon dioxide higher 
than usual and, thus, a satisfactory storage can be obtained. 
Ethylene generated by the vegetables is harmful to the 
vegetables and, accordingly, it is necessary to remove 
ethylene. 

A prior art vegetable storage is shown in Fig. 2. 
Namely, in a vegetable storage, a space 7 divided into an intake 
space 7a and a discharge space 7b by a gas separation film 6 
which permits vapor or carbon dioxide to selectively pass 
therethrough; a fan 8 which controls air in the intake space 
7a to suck the same into a vegetable storage container 4; and 
the vegetable storage container 4, are provided in a cooling 
space 1. The vegetable storage container 4 is connected to 
the outside via the intake space 7a as well as the discharge 
space 7b. 

The control of the air composition in a vegetable 
storage container 4 will be described below. 

When vegetables 5 are stored in the vegetable storage 
container 4, the air composition in the container is composed 
of vapor, carbon dioxide and ethylene that are enriched by the 
Respiratory effect or the like of the vegetables 5. When fresh 
air 9, in which partial pressures of vapor, carbon dioxide and 
ethylene are low, is introduced from the outside of the 
vegetable storage container 4 into the inside thereof by a fan 
Siiistale air 10, in which partial pressures of vapor, carbon 
.dibxi.de, ethylene have been increased, is discharged from the 
•vegetable storage container 4 to the outside thereof. The 
'stale air 10, in .which partial pressures of vapor, carbon 
dioxide and ethylene are high, and the fresh air 9, in which 
the partial pressures of vapor, carbon dioxide and ethylene 
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are low, passes through a space 7, while being separated by 
a gas separation film 6 which permits the vapor and the carbon 
dioxide to selectively pass therethrough. In this case, the 
vapor and the carbon dioxide are selectively separated from 
the stale air 10, in which partial pressures of vapor, carbon 
dioxide and ethylene are high, to the fresh air 9, in which 
partial pressures of vapor, carbon dioxide and ethylene are 
low, by differences of the partial pressures. Accordingly, 
reforme'd air 12, in which the partial pressure of vapor or 
carbon dioxide is high, and the partial pressure of ethylene 
is low, is supplied to the vegetable storage container 4, and 
air 11 in which the partial pressure of vapor or carbon dioxide 
is low and the partial pressure of ethylene is high, are 
discharged to the outside of the vegetable storage container 
4. Therefore, the humidity and the concentration of carbon 
dioxide are high in the vegetable storage container 4, and the 
ethylene which damages the vegetables is removed. Thus, the 
condition appropriate to the vegetable storage is maintained. 
[Problems to be Solved by the Invention] 

However, in the prior art, the air composition in the 
vegetable storage container 4 is changed into that appropriate 
to the vegetable storage, i.e., high humidity and high 
concentration of carbon dioxide, based on the respiratory 
effect or the like of the vegetables 5. Therefore, depending 
on the volume of a vegetable container, it takes several hours 
to several days to make the air composition in the vegetable 
. storage container 4 appropriate to the vegetable storage. 

The above prior art is basically categorized into a 
CA (Controlled Atmosphere) storage. However, in general, a 
more direct CA storage, e.g., Oxytrol storage, is carried out. 
InJ^Oxytrol storage, nitrogen gas (or another inert gas) is 
ffpplied to a refrigerator to reduce the oxygen content in the 
refrigerator and permit oxygen/nitrogen ratio to be 
appropriate to vegetables to be stored; and the ratio is 
automatically controlled to enhance the storage effect in 
combination with a low temperature. The Oxytrol storage is 



composed of a refrigerator, a nitrogen (inert) gas supplying 
device and an oxygen concentration suppressing device. 

However, the Oxytrol storage permits the 
oxygen/nitrogen ratio to be appropriate to the vegetables to 
be stored in a short time, but cannot remove a harmful substance 
such as ethylene. 

In general, in the remove of a harmful substance such 
as ethylene, an ethylene adsorbent is often used. However, 
the adsorbent becomes saturated when it adsorbs a certain 
amount of the substance, and the effect of the adsorbent is 
decreased or lost at a certain point of time. 

In view of the above, the object of the present 
invention is to provide a vegetable storage in which the air 
composition in the storage is controlled to store fresh 
vegetables for a long time. 

[Means for Solving the Problem] 

According to the present invention, there is provided 
a vegetable storage comprising a space 7 divided into an intake 
space 7a and a discharge space 7b by a gas separation film 6 
which permits vapor or carbon dioxide to selectively pass 
therethrough; fluid control means such as a fan 8 or a pump, 
which controls an airflow in the space 7; a vegetable storage 
container 4; and air composition adjusting means for adjusting 
the air composition in the vegetable storage container 4 to 
be suitable for vegetables to be stored, characterized in that 
air sucked from the intake space 7a into the vegetable storage 
container 4, can be discharged through the discharge space 7b. 
(Mode of Operation] 

With the above structure, in a vegetable storage 
according to the present invention, after the air composition 
in.the vegetable storage container 4 is adjusted to be optimized 
by air composition adjusting means, air in the vegetable 
storage container 4 is distributed to a discharge space 7b to 
discharge the same to the outside, and the outside air is 
distributed to an intake space 7a to supply vapor and carbon 
dioxide from the discharge space 7b to the intake space 7a via 
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the gas separation film 6; and the air whose composition is 
appropriate to the vegetable storage is introduced into the 
vegetable storage container 4 and, thus, the optimized 
condition in the vegetable storage container 4 is maintained. 
[Embodiment] 

An embodiment of the present invention will be described 
with reference to Fig. 1. Components shown in Fig. 2, which 
are identical to those in Fig. 1, are designated by same 
reference numbers and, accordingly, the description thereof 
will be omitted. 

Namely, as shown in Fig. 1, in the vegetable storage, 
a space 7 divided into an intake space 7a and a discharge space 
7b by a gas separation film 6 which permits vapor or carbon 
dioxide to selectively pass therethrough, a fan 8 which 
controls an airflow in the space 7, and a vegetable storage 
container 4, are provided in a cooling space 1 so that air sucked 
from the intake space 7a into the vegetable storage container 
4, can be discharged through the discharge space 7b; and air 
composition adjusting means for previously adjusting the air 
composition in the vegetable storage container 4 to be suitable 
for vegetables to be stored, i.e., a vacuum pump 3, an oxygen 
tank 13, a nitrogen tank 14 and a carbon dioxide tank 15 are 
connected to the vegetable storage container 4. In the present 
embodiment, the vegetable storage according to the present 
invention is provided in the cooling space 1 because a 
remarkable effect can be obtained. However, this is not 
necessarily required. Even if the vegetable storage is not 
provided in the cooling space 1, an effect can be obtained. 

The control of the air composition in the vegetable 
storage, container 4 will be described below. 

The vegetables 5 are placed in the vegetable storage 
. .container 4 . An intake port of the intake space 7a, a discharge 
^^port of the discharge space 7b, and faucets 4a, 4b, 2b of a 
'":pip.e 16, which connects tanks 13, 14, 15 to the vegetable 
storage container 4, are closed. The faucet 2a of a pipe 17, 
which connects a vacuum pump to the vegetable storage container 
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4, is opened. Thus, air in the vegetable storage container 
4 is discharged by a vacuum pump 3. After that, the faucet 
2a is closed. The openings of faucets 2b, 2c, 2d, 2e of pipes 
16, 18, 19, 20, which connect tanks 13, 14, 15 to the vegetable 
storage container 4, are appropriately adjusted to permit the 
air composition in the vegetable storage container 4 to be 
appropriate to the storage of the vegetables 5 (for example, 
oxygen 5%, carbon dioxide 5%, nitrogen 90%). When the 
adjustment is ended, the faucet 2b is closed, and the faucets 
4a, 4b are opened. 

Vapor and ethylene are generated in the vegetable 
storage container 4 by respiratory effect, moisture loss or 
the like of the vegetables 5. When fresh air 9, in which partial 
pressures of vapor, carbon dioxide and ethylene are low, is 
introduced from the outside of the vegetable storage container 
4 into the inside thereof by a fan 8, stale air 10, in which 
partial pressures of vapor, carbon dioxide, ethylene have been 
increased, is discharged from the vegetable storage container 
4 to the outside thereof. The stale air 10, in which partial 
pressures of vapor, carbon dioxide and ethylene are high, and 
the fresh air 9, in which the partial pressures of vapor, carbon 
dioxide and ethylene are low, passes through a space 7, while 
being separated by a gas separation film 6 which permits the 
vapor and the carbon dioxide to selectively pass therethrough. 
In this case, the vapor and the carbon dioxide are selectively 
separated from the stale air 10, in which partial pressures 
of vapor, carbon dioxide and ethylene are high, to the fresh 
air 9, in which partial pressures of vapor, carbon dioxide and 
ethylene are low, by differences of the partial pressures. 
Accordingly, reformed air 12, in which the partial pressure 
of-vapor or carbon dioxide is high, and the partial pressure 
of ethylene is low, is supplied to the vegetable storage 
container 4, and air 11 in which the partial pressure of vapor 
or carbon dioxide is low and the partial pressure of ethylene 
is high, are discharged to the outside of the vegetable storage 
container 4. Therefore, the humidity and the concentration 
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of carbon dioxide are high in the vegetable storage container 
4, and the ethylene which damages the vegetables is removed. 
Thus, the condition appropriate to the vegetable storage is 
maintained. 

A pump or the like is used as means for controlling 
air and fluid passed into the vegetable storage container 4, 
in addition to a fan. 

In the present embodiment, a vacuum pump 3 and oxygen 
tanks 13, 14, 15 are used as air composition adjusting means 
in the vegetable storage container 4. However, any method or 
device may be used if it permit the air composition to be 
suitable for the storage of vegetables. For example, a method 
for introducing combustion gas or a method for introducing 
oxygen - reduced air by using an oxygen enrichment film or an 
oxygen reduction film, may be used. 

Any functional film which permits vapor and carbon 
dioxide to selectively pass therethrough may be used as the 
gas separation film 6, if it permits vapor and carbon dioxide 
to selectively pass therethrough. For example, a cellulose 
acetate film, a polysulfone film, a polyether sulfone film, 
a polyimide film, a polydimethylsiloxane film, or a polyamide 
film may be used. 
[Effect of the Invention] 

As described above, according to the present invention, 
not only the air composition in the vegetable storage 
container can be adjusted to be suitable for the storage of 
.^vegetables from the beginning, and high humidity and high 
concentration of carbon dioxide can be maintained because the 
air composition in the vegetable storage container can be 
previously determined, but also fresh vegetables can be stored 
for a long time because a harmful substance (ethylene) , 
generiated by the vegetables, can be removed. 

• BRIEF DEiSCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of an embodiment of the present 
invention. Fig. 2 is a sectional view of a prior art. 
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l...cooling space, 2...faucet, 3...vacuuin pump, 4... faucet, 
5...vegetable , 6...gas separation film, 7...space, 7a...intake space, 
7b...discharge space, 8...fan, 13...oxygen tank, 14„.nitrogen tank, 
15...carbon dioxide tank 
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